Mutants with base changes at the 3'-end of the 16S RNA from Escherichia coli. Construction, expression and functional analysis.
The functionally important 3' domain of the ribosomal 16S RNA was altered by in vitro DNA manipulations of a plasmid-encoded 16S RNA gene. By in vitro DNA manipulations two double mutants were constructed in which C1399 was converted to A and G1401 was changed to either U or C and a single point mutant was made wherein G1416 was changed to U. Only one of the mutated rRNA genes could be cloned in a plasmid under the control of the natural rrnB promoters (U1416) whereas all three mutations were cloned in a plasmid under the control of the lambda PL promoter. In a strain coding for the temperature-sensitive lambda repressor cI857 the mutant RNAs could be expressed conditionally. We could show that all three mutant rRNAs were efficiently incorporated into 30S ribosomes. However, all three mutants inhibited the formation of stable 70S particles to various degrees. The amounts of mutated rRNAs were quantified by primer extension analysis which enabled us to assess the proportion of the mutated ribosomes which are actively engaged in in vivo protein biosynthesis. While ribosomes carrying the U1416 mutation in the 16S RNA were active in vivo a strong selection against ribosomes with the A1399/U1401 mutation in the 16S RNA from the polysome fraction is apparent. Ribosomes with 16S RNA bearing the A1399/C1401 mutation did not show a measurable protein biosynthesis activity in vivo. The growth rate of cells harbouring the different mutations reflected the in vivo translation capacities of the mutant ribosomes. The results underline the importance of the highly conserved nucleotides in the 3' domain of the 16S RNA for ribosomal function.